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Conclusion: Within the limitations of a retrospective study, 
our results show that the growth and shift of brain metastasis 
over time can be significant and may vary over patient 
groups. Given the typical steep dose gradient in SRS 
treatments (>10%/mm), tumour growths and shifts may have 
a significant impact on the tumour dose. Therefore, this 
phenomenon must be considered if the workup and 
treatment of SRS for brain metastasis is encompassing 
multiple days. 
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Purpose or Objective: One of the factors determining the 
size of planning target volume (PTV) margins is organ motion. 
Organ motion is comprehensively studied in adults and 
paediatric PTV margins are generally based on these data. 
We hypothesize that adult-based PTV margins are too large 
for paediatric patients because children and adults differ in 
body composition. Our aim was to compare renal and 
diaphragmatic interfractional motion in children with that in 
adults and to investigate the correlation with age and height. 
 
Material and Methods: This single-centre retrospective study 
consisted of 35 children and 35 adults who received 
thoracic/abdominal irradiation between October 2009 and 
December 2014. The mean age of children and adults was 
10.3 years (range 3.1-17.8 years) and 59.9 years (range 34.1-
94.0 years) respectively. Mean height in children and adults 
was 140 cm (range 92-184 cm) and 175 cm (160-203 cm) 
respectively. According to protocol, abdominal and/or 
thoracic Cone Beam CT (CBCT) images were acquired for 
setup verification before radiation delivery. A total of 70 
reference CT (refCT) scans, 350 paediatric CBCTs (mean 10; 
range 5-30) and 476 adult CBCTs (mean 14; range 5-27) were 
available for registration using Elekta XVI software. In order 
to assess renal and diaphragmatic motion, each CBCT was 
registered to its refCT in 2 steps; registration of: 1) the bony 
anatomy (i.e., the vertebral column), and 2) the left kidney, 
right kidney and diaphragm separately. For each individual, 
we assessed organ motion in the left-right (LR), cranio-caudal 
(CC), and anterior-posterior (AP) directions for the left and 
right kidney. Diaphragmatic motion was measured in the CC 
direction only as a surrogate for upper abdominal organ 
motion. Subsequently, for all organs the mean and standard 
deviation of the measurements in all directions were 
calculated and analysed to estimate the group systematic 
error (Σ) and the group random error (σ). The correlations 
between organ motion and age and height were investigated 
using a univariate regression analysis. 
 
Results: Interfractional organ motion in children and adults 
was different; displacements in children were notably smaller 
than in adults. Consequently, the estimated group systematic 
(Σ) and random errors (σ) for the two groups were different 
(Table 1). Within each group, no correlation was found 
between organ motion and age or height. Overall, in the CC 
direction, weak correlations were found between the patient 
random error, and age and height (Figure 1). 
 
 
 
 
 
Conclusion: Our results show that renal and diaphragmatic 
interfractional motion in children tend to be smaller than in 
adults, suggesting that abdominal PTV margins in children 
could be reduced. The difference in organ motion in the two 
groups could not completely be explained by age or height, 
indicating that further research is needed to understand the 
underlying mechanisms. 
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Purpose or Objective: We developed a new liquid fiducial 
marker (BioXmark®) for use in image-guided radiotherapy 
(IGRT). The liquid solidifies into a three dimensional (3D) 
structure after injection into tissue. A good level of marker's 
